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Starch Activation 

This invention relates to a method of activating starch. 

The present invention has reference to a method of activating or 6 cooking out' starch in 
processing fluids at lower temperatures than would normally be possible, with application 
to ■ but not restricted to, the activation of modified starches in food processing at lower 
temperatures. In particular the present invention has reference to the activation of 
starches in fluids that are pumpable and include fluids such as liquid/solids suspensions, 
for-example prepared foods such as sauces, or any flowable fluids or liquid/solids food 
mixtures over a range of viscosities. . . '. • 

^Itis- well known in the art that modified starches, or 'carbohydrates, are used in food, 
products- for thickening, gelling, pasting. The final product properties, , such as texture, 
sensory feel (mouth feel), aroma, and nutrition are directly influenced by the starch 
property. The modified starch used is dependent on the processing requirements^ and its 
activation properties. Typically, starches are activated, which is sometimes referred to as 

' 'cooked out' or 'gelatinised' by being heated, and each modified starch type is activated 
at a different temperature. It is also known that high shear on the product, for example ' 
from a paddle mixer, also influences the activation of the starch. However, once activated 
care must be taken to prevent damage to the starch through excessive heating or shearing, 

■ which results in a thinning of the product. This process is sometimes referred to as shear 
thinning. 

In addition, the selection of the modified starch used in each process is' also dependent on 
the requirements for pasteurisation. For example, a typical modified starch used in the 
• manufacture of some types of sauces is activated at approximately 80°O85°C. Care must 
be taken to prevent the temperature exceeding 85 °C as heat damage to the activated 
starch begins and thinning of the product starts to occur. In this example, this type of 
starch is selected as it provides the desired processing properties and is activated at a 
temperature which is also convenient for pasteurisation. In this case, pasteurisation of the 



sauce is achieved by holding the sauce mix in the temperature range of 80°C - 85°C for a 
set time. 

For any given modified starch, which provides the properties required for a particular 
application, there is a significant advantage to be gained in activating the starch at as low 
a temperature as possible. Pasteurisation, if required, can still be achieved at lower 
' temperatures by holding the product at the lower temperature for a slightly longer amount 
of time, However, many processes do not require pasteurisation, so activation of the 
starch at a low temperature is even more of an advantage. This provides production 
advantages of reduced energy requirements,, reduces time to activate and reduced time 

and energy to later cool or chill the product prior to packaging. 

. . • , , 

■ Some of the more highly modified starches are more difficult to activate, often requiring 

> ■ , .- * * 

higher temperatures and/or shearing. In many cases additional starch is added to the mix 
to compensate for starch which is not activated. Therefore, there are additional cost 

saving advantages in being able to activate -these starches in a controllable and consistent 

.. • ■ • ' ■ ; . . - - ■■" » 

manner. 

. • . * - ■ * . • ■.. 

• . • i . < . ■ ^ * 

* > t t . • « * 

An object of the present invention is to provide a method of activating starch in process 
fluids that are pumpable including fluids such as' liquid/solids suspensions, for example 
.^prepared-foods' such as sauces, in a more effective manner and at a lower temperature 
than would normally be possible. 

: , . • : 

( I ■ - " '"-'(. J * I * * t ■ e « 

'The 'method of the present invention is to pass the process fluid through a Fluid Mover of 
the land described in our International Patent Application No PCT/GB2003/004400 in 
which the interaction of a process fluid or fluids and steam projected from a nozzle 
arrangement provides pumping, entrainment, mixing, heating, emulsification, 
homogenization etc of the process fluid or fluids. The fluid mover introduces an annular 
supersonic jet of transport fluid, typically steam, into a relatively large diameter straight 
through hollow passage. Through a combination of momentum transfer, high shear, and 



the generation of a supersonic shpckwave, the high velocity steam induces and acts upon 
the process fluid passing through the centre of the hollow body. 

This fluid mover is particularly suitable for use in processing fluids such as liquid/solids 

suspensions often found in the food industry. due/to its ability to handle high fluid • i\ 

,;visposities and. large solid particle sizes. It is therefore almost impossible .tq:Hp<^^lli^ , ^ q\ 

additioj^, xiue to jits, lack of moving parts, and aub^sequentlapk of l?,earings d dynamic sfcalsy- 
jand d^atoic- clearances, the fluid mover has- particular reteyance for 'use. hi the food" °~ 

industry due to its Clean in Place (CIP) properties'. . \ t 

* '■ \ m ...» 



» The nature of the energy transfer between the^ steam and the.process fluid affords > - 
. significant advantages for use in statch activation. Due to the intimate mixing between 
4he hoWranspdrt fluid, (steam) and lie process fluid, very high heat transfer rates between 
;^he^ids ^axe achieved resulting in rapid heating of the process fluid. In addition, the high 
..energy intensity within the unit, especially the high momentuxn transfer rates : betweenih? 
steam and process fluid result in high shear forces on the process iluidvlt is therefore this 
combination of heat' and shear that result in.enhanced starch activation. : 



The fluid mover may be incorporated in either a batch or a single pass fluid processing 
CQhfi^r^ipn. Qne;ormoi;e fluid movers m^ 

. .single p|p^li^e cpnfigiiration^ A single SLT&$:jpp$& .^a^p^p^hto^nj^^ andactiya^tfef 

stgi;ch ?< or Sa separate pump may be used to pass the process -fluid through the fluid moVeir. 

Altpniatiyely, two or more fluid movers may be used in series, each fluid mover may be 
1 configured ^ an^optiijiizedto^earry out different roles: Fop example,;one'fluid"mover -ma^- 

be configured to pump and mix (and do some initial heating) and a second fluid mover' 

mounted in series down stream of the first, optimized to heat. 

The energy intensity within the fluid mover is controllable. By controlling the flow rates 
of the steam and/or the process fluid, the intensity can be reduced to allow slow heating 
of the process fluid, and provide a much lower shear intensity. This could be used, for 



example, to provide gentle heating of the process fluid to maintain a batch of process 
fluid at a constant temperature without causing any shear thinning. 

This method may also be employed for entraining, mixing in, dispersing and dissolving 
, other hard-to-wet powders commonly employed in the food industry, such as pectins: 1 
Pectins are .typically used to thicken foods or form gells, arid ;, are-activa:ted , by heat. Some : 
fqi^n thpimqreyer§ibl^,gels, in .the. presence' of Calcium ions whereas others rapidly 
, l: form thermally irreversibly gels in the. prpseiiee 'ofsuMcieiit 1 sugars. The intense mixing: '' 
... ; agitation, shear .and heating afforded by the ; Eluid^ fh^ gelling - ■ v ■-" - 

* processes. . , ' " . . , ; r>"V,.; ; * . \; . 

. . • . ... •.- ...... - » »: r> 4-'- ■Vi-'. •-. .v. «•;:** »•-.• r,a ; . 

v By- way of example only, ,a fluid mover ha^Tb^enus^d : fo J puihpJ mix, hblnogenise, heat : 
{cook) and activate the starch* in the manufatee of \ a ! 65kg hatch of tomato based sauce. 
■ : • . Conventional processing required the sauce -jd-tfe heated to 85 P C to activate the starch;: It 
: 'j , was, found, using the fluid mover to m^ starch Vas . 

activated at the much lower batch temperature of 70°C: Combining this saving in heating 
.-• requirement with the highly efficient mixingaiid heatihg'affofdedby "the fluid mover, the '• 
i overall process time was reduced by up to 95% over the conventional tank heating and ' 
stirring method. 

■ «"#.•.'**»/ » '••> * ' » :- ■ , * V < •- .... «, 

I •. t 

If has also, been found tM the Fluid Mover, activates a higher percentage of the starch 
present in the^mix than conventional methods: It is "riot uncommon wfth food mixes i '. 
containing, highly modified starches for a large.percentage^ (greater than 50%)' of the * 
c~4 tj K£h to ^pmetiines remain inactivated; Act^ 

provides an obvious commercial advantage of reducing the amount of starch that has to " 
be added to a mix to achieve a target viscosity. A similar effect has been observed with 
the (relatively) expensive pectin. Reducing the amount of pectin that has to be added to a 
mix provides a significant cost saving to the process. 

This method may alternatively be employed in other processes which require rapid 
mixing, heating, hydration and starch activation. For example, this method may be 



1 



employed in the process of biofiael manufacture. One manufacturing method of biofuels 
such as ethanoi; requires the ground base product such as grain to bemixed with water 
and cooked out. In some cases additional enzymes are added to the mix to convert the 
starch to sugar. Utilising the method described in this invention, the process of mixing; " 
heating, hydrating .and activating the starch can be achieved, more rapidly and efficiently' 



. ; . ■ , . . . ; t ,■ than conventional methods. , 

» l 



<.-<u --- r ' >. <* ♦ - -.. : , ». . 
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: v .. k .\ M t ^Similarly, this methodmay also be employed in the:]bi:0wing indtis%V to^;siiidlar method-- ' 
. ,. v . ■-; tp,that iiseAin,.the manufacture of biofuels., the- brewing pro cess -requires fa&ram&rfim^ 

lieatiing and hydration of ground malt 5 known ; aS "gri^ 3 and jactivalion of tiie starch. Jthas.-, . , / : / 

■ 4 ■» ■ * - * * > s ' " ■ II, ^ 

; r i . bp$R foiind that thiis, can be achieved using the metiiodv described in this invention, wiliv ?, : '-' A V.* r -"- ! 

i f - . v* if, ii*,'." _ . t, , •',»>» ' • . t \ k \ i , . * • * ■' ■■■ *»• v - - , 4^ 
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. ^,; : ,;, r '-. .,- of the^grist. Mamtainm^ enzymes in the niix is important y as they^are v ':/: 

..... ;v< jequiredtp convert the starch :to ; sugar in a .later process; ajld similarly: the h^sks.are>. ^ - • ■:■ 

, « . required to.be of a particular size to form an' effective filter fcakevin -abater Latitat ' "4 : - 

- filtration process. - - .~ 
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